Routine ultrasound examination of the fetus is already established in most obstetric units in Britain. A simple method was devised to evaluate one section of the fetal heart systematically. Examination of this section, the four chamber view, may readily be incorporated into routine obstetric screening. Severe cardiac abnormalities detectable in this view occur in two per 1000 pregnancies. For six years the department of paediatric cardiology at Guy's Hospital, London, served as a referral centre for fetal echocardiography. As teaching became more widespread an increasing proportion of cases of cardiac anomaly were referred because the obstetrician suspected abnormality on examination of the four chamber view. Currently 80% of detected abnormalities are referred for this reason.
Introduction
Congenital heart disease is now the most common severe congenital abnormality found in live births' and the cause of more than half the deaths from congenital anomalies in childhood.2 Ultrasound examination of the heart in prenatal and postnatal life has proved a reliable tool in the diagnosis of congenital heart disease.'16 Despite this, evaluation of the fetal heart has not been included in routine ultrasound examination of the fetus. This may be because of the apparent complexity of the fetal cardiac anatomy and the multiplicity of congenital cardiac malformations. It may also be because complete evaluation of the fetal heart is difficult initially and cannot be carried out quickly in every patient. To address this problem we have devised a simplified approach to fetal cardiac scanning which can readily be incorporated into routine obstetric ultrasound examination from 16 weeks of gestation onwards. This will not detect all forms of congenital heart disease but will help in the diagnosis of many severe defects.
Methods
For the past six years interested obstetricians and ultrasonographers have been taught how to obtain, recognise, and interpret a single section of the fetal heart-the four chamber view. This view is achieved by a transverse section across the thorax just above the diaphragm. The section must be obtained straight across the thorax; the spine must be seen as a circle and at least one rib should be seen complete. This view was readily and quickly achieved by experienced ultrasonographers and could be included as part of a routine obstetric scan.
The four chamber view may vary slightly with the orientation of the ultrasound beam to the heart, but whatever the orientation the following features are invariably visualised and should be noted (see figure) : (1) the heart occupies roughly one third of the fetal thorax; (2) the right ventricle lies closer to the anterior chest wall than the left; (3) the atria are of roughly equal size; (4) the ventricles are of roughly equal size; (5) the interventricular septum and free walls of the right and left ventricles are of similar thickness; (6) the atrioventricular valves and atrial and ventricular septa meet at the crux of the heart; and (7) the foramen ovale-the normal interatrial communication in prenatal life-is present.
Normal appearance of this single scan plane excludes most severe congenital heart disease. Conversely, an abnormality should be detectable in over two per 1000 pregnancies. Table I shows the number of cardiac abnormalities detected in the referral centre during January 1980 to October 1985. An increase in absolute numbers detected over the six years represented increased referrals of all high risk pregnancies-those in mothers with a family history of congenital Four chamber view of fetal heart achieved by transacting fetal thorax with ultrasound beam horizontal at base of sternum. Spine is posterior; sternum lies opposite spine; right ventricle lies immediately below sternum. Descending aorta lies between left atrium and spine. Interventricular septum very thin just below atrioventricular valves and may show drop out in this projection. Septum will be seen to be intact in moving image, however, or when imaging this part of ventricular septum in different projection. LA, RA =Left atrium, right atrium. heart disease, or with maternal diabetes, or after exposure to cardiac teratogens in early pregnancy, or after finding an arrhythmia, non-immune hydrops, or extracardiac anomaly in the fetus. The fall in detection of abnormalities in 1982 was associated with the echocardiography centre being transferred from a general ultrasound obstetric referral unit to a centre of paediatric cardiology, where it was thought that the unit would be better placed. The proportion of affected pregnancies, however, changed from one in 50 in 1980 to a current rate of one in 12 referred to us. Abnormality of the four chamber view was suspected by the referring ultrasonographer in four of 13 abnormalities detected in 1983, 11 of 24 detected in 1984, and 22 of 32 detected in the first nine months of 1985. Conversely, when a patient was referred with a suspected diagnosis of abnormality of the four chamber view congenital heart disease was confirmed in over 80% of cases.
Results

Discussion
Our results are important on three counts. Firstly, they show that including examination of one section of the fetal heart in obstetric screening is feasible; secondly, that abnormality in this view can readily be distinguished from normal; and, thirdly, that fetal heart screening is already operating on a limited basis. Over 80% of the pregnant population in England receive at least one scan. ' Elective scanning for pregnancy dating is usually done at between 16 and 20 weeks of gestation, which is an ideal time to examine the fetal heart. At present many affected fetuses are not detected until late in pregnancy. An abnormality of pregnancy may develop-for example, fetal hydrops-which leads to a scan, and not until then is cardiac abnormality suspected by the obstetrician. Early detection of congenital heart disease, before 20 morbidity and mortality-though, for reasons given above, this is not supported by our results. Roughly three cardiac abnormalities per 1000 live births present in infancy, according to the New England regional infant care programme and a similar, more recent report from the Brompton Hospital.'2 13 Examination of the forms of congenital heart disease reported by these surveys suggests an anticipated detection rate of two abnormalities per 1000 by evaluation of the four chamber view alone. A screening programme would not detect all congenital heart disease but should detect over 600/o ofsevere structural heart disease that presents in the first year of life.
We believe that extension and organisation of teaching is now warranted. This would not necessitate a change in resources or personnel at the peripheral level. Such a programme has recently been reported from France (L Fermont et al, paper delivered to the Second World Congress of Pediatric Cardiology, New York, 1985) . In that study obstetricians were taught to recognise the four chamber view. In two years 20 000 pregnancies were screened with the detection of 39 structural cardiac abnormalities. This represents a detection rate of two abnormalities per 1000 pregnancies. Our experience suggests that such a screening programme would not result in larger numbers of anxious patients being needlessly referred for a second opinion, as in nearly all of our referrals for "suspected congenital heart disease" the condition was confirmed. Even the figure from the French study of 10% positivity is acceptable, as reassurance may authoritatively be given by the specialist centre. False positive results by the referral centre should be extremely uncommon. In a series of 2500 patients seen by us over six years no major false positive prediction was made.
A prenatal cardiac screening programme would have profound implications for the practice and organisation of paediatric cardiology in the future if it became widespread. Close cooperation with an obstetric unit, preferably in the same hospital as the paediatric cardiology centre, and skill in fetal echocardiography would become an essential part of the paediatric cardiology service.
In summary, prenatal cardiac screening is already in progress and could simply be extended by an organised teaching drive. The far reaching implications ofsuch a programme, however, should not be overlooked.
